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(57) ABSTRACT

Methods and apparatuses for releasably attaching support
members to microfeature workpieces to support members are
disclosed herein. In one embodiment, for example, a method
for processing a microfeature workpiece including a plurality
of microelectronic dies comprises forming discrete blocks of
material at a first side of a support member. The blocks are
arranged on the support member 1n a predetermined pattern.
The method also includes depositing an adhesive material
into gaps between the individual blocks of material and plac-
ing a first side of the workpiece 1n contact with the adhesive
material and/or the blocks. The method further includes cut-
ting through a second side of the workpiece to singulate the
dies and to expose at least a portion of the adhesive material
in the gaps. The method then includes removing at least
approximately all the adhesive material from the support
member and/or the workpiece with a solvent.

33 Claims, 5 Drawing Sheets




US 7,749,349 B2

Page 2
U.S. PATENT DOCUMENTS 6,576,531 B2 6/2003 Peng et al.
6,642,126 B2 112003 Igel

5,824,177 A 10/1998 Yoshihara et al. 6,661,104 B2  12/2003 Jiang et al.
5,851,845 A 12/1998 Wood et al. 6,670,008 Bl  12/2003 Ognissanti et al.
3,860,953 A 2/1999  Akram et al. 6,673,649 Bl 1/2004 Hiatt et al.
5,888,883 A 3/1999 Sasaki et al. 6,798,121 B2* 9/2004 Nakatani et al. ............ 310/340
5,891,753 A 4/1999 Akram 6,842,217 Bl 1/2005 Miller et al.
5,898,224 A 4/1999  Akram 6,864,172 B2  3/2005 Noma et al.
5,933,713 A 8/1999 Farnworth 6,869,894 B2 3/2005 Moore
3,946,553 A 8/1999 Wood et al. 6,896,760 Bl 5/2005 Connell et al.
6,004,867 A 12/1999 Kim et al. 7,022,418 B2 4/2006 Connell et al.
6,008,070 A 12/1999 Farnworth 7,037,751 B2  5/2006 Connell et al.
6,020,624 A 2/2000 Wood et al. 7,169,248 B1* 1/2007 Kirbyetal. .cconn........ 156/250
6,072,236 A 6/2000 Akram et al. 2002/0053735 Al* 5/2002 Neuhaus et al. ............. 257/728
6,124,634 A 9/2000 Akram et al. 2002/0185644 Al* 12/2002 Thallner ......ccceeeeeenen.... 257/48
0,184,465 Bl 2/2001 Corsis 2003/0209310 Al* 11/2003 Fuentes et al. .............. 156/154
6,187,615 Bl 2/2001 Kim et al. 2004/0242003 Al  12/2004 Murayama
6,204,079 Bl 3/2001 Aspar et al. 2005/0176235 A1 8/2005 Noma et al.
6,214,733 BL ~ 4/2001 Sickmiller 2005/0176325 Al* 82005 Tokudaetal. ............... 442/327
6,228,687 Bl 5/2001 Akram et al. 2006/0159947 Al 7/2006 Connell et al.
0,232,136 Bl 5/2001 Zavracky et al. 2006/0162850 Al* 7/2006 Lakeetal. ................. 156/153
6,235,552 Bl 5/2001 Kwon et al. 2006/0172510 Al 8/2006 Connell et al.
6,310,288 B1 ~ 10/2001 Moden 2007/0036932 A1 2/2007 Kirby et al.
6,320,266 B1  11/2001 Hatchard
6,326,697 B1  12/2001 Farnworth
6,326,698 B1  12/2001 Akram OTHER PUBLICATIONS
6,335,980 Bl 1/2002 Satoh Sumitomo 3M Ltd., Product Description, H-WSS (Wafer Support
0,342,434 B1* 1/2002 Miyamoto etal. .......... 438/464 System) for Ultra Thin Wafer Backgrinding, 2 pages, Sep. 1, 2003.
6,358,354 Bl 3/2002  Patil Staystik Thermoplastic Adhesives, Application Bulletin, Bulletin #6,
6,407,381 Bl 6/2002 Glenn et al. Cookson Electronics, Mar. 1, 2001, Retrieved from the Internet:
6,440,777 B2 8/2002 Cobbley etal. ............. 438/118 <RI, http://w‘cookgonsen]j‘Com/pdfg/
6,503,780 Bl 1/2003  Glenn et al. STAYSTIK %20 Appl%20Bull-Wafer 2002 .pdf>.
6,558,975 B2 5/2003 Sugino et al.
6,576,495 B1  6/2003 Jiang et al. * cited by examiner



U.S. Patent Jul. 6, 2010 Sheet 1 of 5 US 7,749,349 B2

N

_: :" :

LI
RN L
|
NN

212
HZ1Zi7)
~X@1B201001
DA

B W / /



US 7,749,349 B2

Sheet 2 of S

Jul. 6, 2010

U.S. Patent

110

\\\

525

\\‘

N/ Wi

R 700

£ LS

\\“\

Z\\

\\\

\l\“\
/NN
LD
\\.\S@w

////.\///\//\/

\\\.\ \“\\.\ \\\\

///\////\////\//
\\w\\

f'—,04

.\\\

100
e

a\\\\ \“““§ 7572

NN/ \““V/(‘V

S

““///\\“

\\
/ \\\\\.\

///‘//A

(L L LS

\\ \ \\\

\///\

\“\\
\// ‘\f///

&

&\ 777 75
\//\

o desgfo:

“\

\\\\
‘\.\

\\\.\\

\n//A

\\\.\.\\

\//

2727

hooos vl

0, VI 7777

==

G 4o,

\\

(LLLS

22402,

\\\

SYARARY
s

///\/A\//

\.\\;\ ‘
\\\. ;\\

4@.\ ‘7//
494, \\\
NI

v&\\\ \\\

\“///\///\//A\///“\ W

\\\\\“

\\7//“ AR

¢ n\\\.

NN R

AN\

_\\\\
s‘\

\

“&«

\// NN

\\.\

\
“\

ﬁ“\

27

\\\

//\

L L LS

\\\\

\v\

‘\\
\\‘.\‘

WA

2 2%

\“\\“

\\'
25557555 \\\

S

106

““ir

\.\
AT

110

<

.\\b
\\\.\-

\\\\

///

R

//J///

SR

>

Fig. 24

//\\

\&“\\ \\\\

.\\.\\ \\\Q

‘

110

110

110

110

120

120

106

120

106

106

120

102

\

100

104

Fio. 2B



U.S. Patent Jul. 6, 2010 Sheet 3 of 5 US 7,749,349 B2

104

100

102
120

110 10 110
120 .\ 106 120 106 106

\QV// NN //////\\\‘7/’////\

/
’ 130
! 138 136 -~ {

134
<
Fie. 3
150
104
110 110 110 110 100
106 120 106 120 106 102

120

NN NV N
A ———

T 136 134
; ' 136 136 136 133

| S {

rig. 4




U.S. Patent Jul. 6, 2010 Sheet 4 of 5 US 7,749,349 B2

150
- 104

110 110 110 110 100
190 ‘ 106 120 106 120 106 100
A

N2 NN\ N

WY e Dy
C 136 %‘ 136 136
[/ '

172 170

110 110 110 110
A 106 106 106 102

N Y NN L

136 136 136

Fig. 6

150
- 104

100
106 106 106 102
A

m AwN .

136 136

Fig. 7

136



US 7,749,349 B2

Sheet 5 of 5

Jul. 6, 2010

U.S. Patent

800
ya

810
6

D

wﬂﬁu\,\%\é@«&&&\\\&@wﬁ\ i
a7 EA AN
.., ‘w&&ﬁ&w\k\a\\aﬁ.«@“ﬁﬁuiﬁmw
~r $/ \I\“l\\l\
Q “\\“““&%“ ‘wwﬁ&wx\«.\.ﬁ As o ,‘\\\&&“

A M WM W

.-""804

25

9 SsUT

I
N«mmﬁ\ww«&\&\mﬁk&ﬁm&&\
/i N
A e A A A
77

K

g
mﬁs%“,\“\w\\t«s

-

Lz e
7R/
¢

e N&&&\W&§s¢%&» ﬁm&«

o1 I I /¢ I

‘_.‘«wwﬁs\wwﬁ&&w“ﬁ \

\“\‘a«k\ ~“ L s S
“\\.\.\ “w.\ /7 Lw-\.\ \h“\ /7 \\ﬂ“ \.\\\\
En BN B
P o e e A
Do %
- WZ777274477727244777 7724

1 Sy

120

810

‘“'

\_w“““&\\\w““»@\ &&.\\%ﬁﬁmﬁ\m&«\\«\ﬂ\%ﬁ&\“\m&wv
A u\\\\\ﬁ&mﬁw\m o

BN/ .
o

4 77
BE am
%&»‘w\\sﬁm\m‘w\\\wﬁ“\“
I

et e e
7 ; 7 ”
/N

/
./
g

“\“

s

PO

Fig. 84

810

810

810

810

S
Q

806

820
802

806

820

800

804

Fig. 86



US 7,749,349 B2

1

METHODS AND SYSTEMS FOR
RELEASABLY ATTACHING SUPPORT
MEMBERS TO MICROFEATURE
WORKPIECES

TECHNICAL FIELD

The present invention is related to methods and systems for
releasably attaching support members to microfeature work-
pieces.

BACKGROUND

Existing microelectronic device packages typically
include a microelectronic die attached to a support member,
such as a printed circuit board. Bond-pads or other terminals
on the die are electrically connected to corresponding termi-
nals on the support member with solder balls, wire bonds, or
other types of connectors. The die and the connectors can be
protected by encapsulating the die to form a device package.
The package can then be electrically connected to other
microelectronic devices or circuits 1n many types of con-
sumer or industrial electronic products.

Manufacturers are under continuous pressure to reduce the
s1ze of the electronic products. Accordingly, microelectronic
die manufacturers seek to reduce the size of the packaged dies
incorporated into the electronic products. The height of the
packaged dies 1s often reduced by grinding the backside of the
waler to thin the dies before singulating the wafer and encap-
sulating the dies. One drawback with this approach, however,
1s that thin wafers are extremely fragile and therefore difficult
to handle after backgrinding.

One approach for addressing this drawback 1s to attach a
relatively thick water support to the water for the grinding
process to ensure survival of the water as well as to facilitate
subsequent handling of the water for further processing. One
system, for example, includes attaching a wafer to a watfer
support using a light-activated adhesive material. The water
support 1s removed after the wailer 1s processed and the result-
ing thin wafer 1s ready for further processing and/or packag-
ing. This system, however, has several drawbacks. One draw-
back with this system 1s that subsequent processing steps
using lasers or deep UV light may weaken the bond of the
light-activated adhesive. As a result, the water may become
unstable and/or completely break away from the water sup-

port. Another drawback with this system 1s that the processing
equipment 1s proprietary and relatively expensive.

Because of the problems with the light-activated adhesive
described above, a varniety of other adhesives have been used
to attach the water to the watfer support. These additional
types of adhesives, however, also include a number of draw-
backs. One drawback with many adhesive matenals, for
example, 1s that 1t can be diflicult to remove the adhesive from
the water after processing. The removal process, for example,
may require heat and/or solvents. Accordingly, the water can
be vulnerable to damage and/or breakage during removal of
the adhesive material. For example, solvents can effectively
remove the adhesive materials 1f applied to appropriate areas
of the wafter. It can be difficult, however, to control application
of the solvent materials and the solvents may contact sensitive
portions of the individual dies and damage and/or contami-

10

15

20

25

30

35

40

45

50

55

60

65

2

nate the dies. Thus, there 1s a need to improve the handling of
microfeature workpieces during processing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-7 illustrate various stages of a method for releas-
ably attaching a support member to a microfeature workpiece
in accordance with an embodiment of the invention.

FIGS. 8A and 8B illustrate a stage 1n a method for releas-
ably attaching a support member to a microfeature workpiece
in accordance with another embodiment of the invention.

DETAILED DESCRIPTION

A. Overview

The present invention 1s directed toward methods and sys-
tems for releasably attaching support members to microfea-
ture workpieces with one or more microelectronic dies. One
particular embodiment of such a method comprises forming
discrete blocks of material at a first side of a support member
in a predetermined pattern. The method also includes depos-
iting an adhesive material into gaps between the 1individual
blocks of material and placing a first side of the workpiece in
contact with the adhesive material and/or the blocks. The
method further includes cutting through a second side of the
workpiece to singulate the dies and to expose at least a portion
of the adhesive material in the gaps. The method then includes
removing at least approximately all the adhesive material
from the support member and/or the workpiece with a sol-
vent. In several embodiments, the method can further include
removing material from a second side of the workpiece to thin
the workpiece before cutting through the second side of the
workpiece to expose at least a portion of the adhesive mate-
rial.

Another embodiment of a method for processing a micro-
teature workpiece comprises forming a plurality of stand-oifs
at a first side of a support member. The individual stand-offs
are arranged 1n a pattern on the support member generally
corresponding to a pattern of microelectronic dies on the
workpiece. The method also includes depositing an adhesive
material into a plurality of gaps between the individual stand-
offs on the support member. The method further includes
placing a first side of the workpiece 1n contact with the adhe-
stve material and/or the stand-offs and removing material
from a second side of the workpiece to thin the workpiece.
The method then includes cutting through the second side of
the workpiece to singulate the dies and expose at least a
portion of the adhesive material 1n the gaps while the work-
piece 1s in contact with the adhesive material and/or the stand-
offs. The method also includes removing at least approxi-
mately all the adhesive material from the support member
and/or the workpiece with a solvent while the workpiece 1s at
least partially 1n contact with the stand-ofis.

Additional embodiments of the invention are directed
toward microfeature assemblies. One embodiment of such an
assembly includes a microfeature workpiece having a first
side, a second side opposite the first side, and a plurality of
microelectronic dies at the first side. The individual dies are
arranged on the workpiece in a predetermined pattern. The
assembly also includes a temporary support member posi-
tioned proximate to the first side of the workpiece. The sup-
port member includes a plurality of discrete blocks of mate-
rial separated by a plurality of gaps. The blocks are arranged
on the support member 1n a pattern corresponding at least 1n
part to the pattern of dies on the workpiece. The assembly
further includes adhesive material disposed 1n the gaps
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between the individual blocks of material on the support
member and 1n contact with portions of the first side of the
workpiece.

The term “microfeature workpiece” 1s used throughout to
include substrates upon which and/or 1n which microelec-
tronic circuits or components, data storage elements or layers,
vias or conductive lines, micro-optic features, micromechani-
cal features, and/or microbiological features are or can be
fabricated using microlithographic techniques. The term
“microfeature assembly” 1s used throughout to include a vari-
ety of articles of manufacture, including, e.g., semiconductor
walers having active components, individual integrated cir-
cuit dies, packaged dies, and subassemblies comprising two
or more microelectronic workpieces or components, €.g., a
stacked die package. Many specific details of certain embodi-
ments of the invention are set forth in the following descrip-
tion and in FIGS. 1A-8B to provide a thorough understanding,
of these embodiments. A person skilled 1n the art, however,
will understand that the mnvention may be practiced without
several of these details or additional details can be added to
the invention. Well-known structures and functions have not
been shown or described in detail to avoid unnecessarily
obscuring the description of the embodiments of the mven-
tion. Where the context permits, singular or plural terms may
also 1include the plural or singular term, respectively. More-
over, unless the word “or” 1s expressly limited to mean only a
single 1item exclusive from the other 1tems 1n reference to a list
of two or more 1items, then the use of “or”” in such a list 1s to be
interpreted as including (a) any single 1tem 1n the list, (b) all
of the 1tems 1n the list, or (¢) any combination of the items 1n
the list. Additionally, the term “comprising” 1s used through-
out to mean i1ncluding at least the recited feature(s) such that
any greater number of the same feature and/or additional
types of features are not precluded.

B. Embodiments of Methods for Releasably Attaching Sup-
port Members to Microfeature Workpieces

FIGS. 1A-7 illustrate various stages of a method for releas-
ably attaching a support member to a microfeature work-
piece. More specifically, FIGS. 1A-7 illustrate stages of a
method for releasably attaching a front side of a workpiece
including a plurality of microelectronic dies to a support
member using an adhesive disposed only 1n gaps between a
plurality of support blocks or stand-oifs on the support mem-
ber. After processing, the backside of the workpiece 1s diced
or cut to singulate the dies and expose at least a portion of the
adhesive such that the adhesive can be removed with a solvent
that does not contaminate and/or damage the components of
the workpiece.

FIG. 1A 1s a top plan view of a temporary support member
or carrier 100 at an 1nitial stage before a microfeature work-
piece (not shown—described in detail below with respect to
FIG. 3) has been attached to the support member 100, and
FIG. 1B 1s a side cross-sectional view taken substantially
along line 1B-1B of FIG. 1A. Reterring to FIGS. 1A and 1B
together, the support member 100 includes a front side 102
and a back side 104 facing opposite the front side 102. The
support member 100 can be sized and shaped to receive the
workpiece and provide support to the workpiece during sub-
sequent processing steps to prevent the workpiece from
breaking and/or excessively warping. In one embodiment, the
support member 100 1s generally rigid and has a planform
shape at least approximately identical to that of the work-
piece. In other embodiments, however, the support member
100 can have a different plantorm shape than the workpiece.
The support member 100 can include a glass substrate, a
silicon substrate, or a substrate formed from another suitable
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material. In several embodiments, the coefficient of thermal
expansion (CTE) of the support member can be at least gen-
erally similar to the CTE of the workpiece to help prevent
excessive warping and/or undesirable relative movement
between the support member 100 and the workpiece during
thermal processing.

The support member 100 includes a plurality of support
blocks or stand-offs 106 arranged 1n an array on the support
member 100. As shown in FIG. 1A, the support blocks 106
can be formed on the support member 100 with a dimension
and a pattern generally corresponding to an arrangement of
microelectronic dies (1.e., a die pattern) on the workpiece. The
individual support blocks 106 also include dimensions gen-
erally corresponding to the dimensions of the individual dies
on the workpiece. As such, the individual support blocks 106
are separated from each other by a plurality of gaps or chan-
nels 110. The gaps 110 are arranged on the support member
100 to generally match a pattern of so-called streets or scribe
lines between the dies on the workpiece.

The support blocks 106 can include a silicon material, an
epoxy material, a polymer material, or another suitable mate-
rial. In several embodiments, the support block material may
be cured after application so that the material 1s generally
non-adhesive, but still has a slightly “tacky” nature. In other

embodiments, however, the material may not be cured. The
support block material can be deposited onto the front side
102 of the support member 100 using a screen printing pro-
cess, a dispense process, a pre-patterned film process (e.g., a
layer of film over all or substantially all the front side 102 of
the support member 100 with removable, cut-out portions
corresponding to the gaps 110), a molding process, or another
suitable process known to those of ordinary skill in the art. In
other embodiments described below with respect to FIGS. 8A
and 8B, the support blocks can be integral components of the
support member formed using a suitable etching and/or
grinding process.

FIG. 2A 1s atop plan view of the support member 100 after
an adhesive material 120 has been deposited onto the support
member 100, and FIG. 2B 1s a side cross-sectional view taken
substantially along line 2B-2B of FIG. 2A. Referring to FIGS.
2A and 2B together, the adhesive material 120 1s deposited
into the gaps 110 between the individual support blocks 106
to at least substantially fill the gaps 110. The adhesive mate-
rial 120 can include GenTak™, commercially available from
General Chemical Corporation of Parsippany, N.J., or other
suitable materials. The adhesive material 120 can be depos-
ited 1nto the gaps 110 using a pen- or nozzle-type dispensing
process, a screen printing process, a squeegee process, a tape
dispensing process, a pre-patterned film process (e.g., a layer
of film over all or substantially all the front side 102 of the
support member 100 with removable, cut-out portions corre-
sponding to the gaps 110), or another suitable process.

FIG. 3 1s a side cross-sectional view of the support member
100 after a microfeature workpiece 130 has been attached to
the support member to form a microfeature assembly 150.
The workpiece 130 includes a front side 132, a back side 134
opposite the front side 132, and a plurality of microelectronic
dies 136 (shown 1n broken lines) arranged 1n a die pattern at
the front side 132 of the workpiece 130. The individual dies
136 are separated from each other by a plurality of streets or
scribe lines 138. The workpiece 130 1s generally positioned
relative to the support member 100 such that the front side 132
of the workpiece 130 faces toward the front side 102 of the
support member 100. The individual support blocks 106 con-
tact at least a portion of the corresponding individual dies 136
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at the front side 132 of the workpiece 130, and the streets 138
between the individual dies 136 are generally aligned with the
gaps 110.

After the workpiece 130 has been attached to the support
member 100, the workpiece 130 1s ready for additional pro-
cessing. In one embodiment, the additional processing can
include removing material from the back side 134 of the
workpiece 130 to reduce 1ts thickness. FIG. 4, for example, 1s
a side cross-sectional view of the assembly 150 after the
workpiece 130 has been thinned. More specifically, the work-
piece 130 has been thinned from a first thickness T, (shown in
broken lines) to a second thickness T, less than the first
thickness T,. In one embodiment, the material can be
removed from the workpiece 130 by grinding and/or etching.
In other embodiments, the material can be removed from the
back side 134 of the workpiece 130 using other suitable
processes. In any of these embodiments, the support member
100 supports the workpiece 130 to prevent 1t from breaking
and/or excessively warping during processing. In one aspect
of these embodiments, the thickness of the assembly 150 after
the workpiece 130 has been thinned may be slightly greater
than that of a conventional microfeature workpiece, but the
overall size and shape of the assembly 150 can be generally
the same size and shape as conventional microfeature work-
pieces. Accordingly, the equipment and steps used to process
the workpiece 130 with the support member 100 attached can
be similar to or 1dentical to the equipment and steps used to
process existing microfeature workpieces.

Referring next to FI1G. 5, the workpiece 130 can be diced,
cut, or otherwise separated to (a) singulate the individual
microelectronic dies 136, and (b) expose at least a portion of
the adhesive material 120 within the gaps 110. In one embodi-
ment, for example, a waler saw 170 can be used to form
incisions C through the workpiece 130 and, 1n at least some
cases, at least a portion of the adhesive material 120. In this
way, at least a portion of the adhesive material 120 1n each gap
110 1s exposed to an external environment.

In one aspect of this embodiment, the water saw 170
includes a blade 172 having a width W corresponding at least
in part to the width of the gaps 110 and/or the width of the
adhesive material 120 disposed between the blocks 106. In
the 1llustrated embodiment, for example, the width W of the
blade 172 1s just slightly less than the width of the gaps 110 so
that all or at least substantially all the adhesive material 120 1s
exposed. In other embodiments, however, the blade 172 may
be narrower than the width of the gaps 110 so long as the
width of the incision C 1s sullicient to allow a solvent to pass
through the 1ncision C and contact the adhesive material 120.

Referring next to FI1G. 6, the adhesive material 120 (FIG. 5)
can be removed from the assembly 150 with a solvent or
dissolving agent (not shown). In one embodiment, for
example, at least a portion of the assembly 150 can be soaked
in the solvent until the adhesive material 1s dissolved or oth-
erwise removed from the assembly. In other embodiments,
the solvent can be applied or deposited onto the exposed
adhesive material 120 using other suitable methods. The sol-
vent can 1include GenSolve™, commercially available from
General Chemaical, or another suitable solvent or dissolving
agent that will remove all or at least substantially all the
adhesive material without negatively affecting or contaminat-
ing the other components of the assembly 1350.

In one particular aspect of this embodiment, the slightly
tacky or adhesive nature of the material used to form the
support blocks 106 (e.g., silicon) helps keep the individual
dies 136 1n place during removal of the adhesive material and
subsequent processing. This 1s due, at least 1n part, to the
natural atfinity between the silicon material of the support
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blocks 106 and the silicon material of the dies 136. In other
embodiments, other methods can be used to releasably hold
the dies 136 to the support blocks 106 during removal of the
adhesive matenial 120 (FIG. 5). In one embodiment, for
example, a die adhesive material can be applied to the support
blocks 106 before the workpiece 130 1s attached to the sup-
port member 100 as described in detail above with respect to
FIG. 3.

Referring now to FIG. 7, the individual dies 136 can be
removed from the assembly 150 (as shown by the arrow R)
using a conventional pick-and-place apparatus (not shown) or
another suitable method. In several embodiments, the support
member 100 can be cleaned after removing the dies 136 using
a suitable cleaning process, and the support member 100 can
be reused to process additional workpieces.

One feature of the method described above with respect to
FIGS. 1A-7 1s that the adhesive material 120 1s applied only
within the gaps 110 between the support blocks 106. One
advantage of this feature 1s that significantly less adhesive 1s
required as compared with conventional methods that coat the
entire surface of the support member and/or workpiece with
an adhesive. Furthermore, less solvent and less time are nec-
essary to remove the adhesive material 120 from the assembly
150 compared to conventional adhesive configurations.

Another feature of the method described above with
respect to FIGS. 1A-7 1s that all or at least approximately all
the adhesive material 120 1s generally exposed to an external
environment after cutting the workpiece 130 to singulate the
dies 136. An advantage of this feature 1s that the solvent can
directly contact a substantial portion of the adhesive material
120 and, accordingly, significantly decrease the diffusion
time as compared with conventional methods where the sol-
vent only contacts a small portion of the adhesive material
(e.g., 11 only the perimeter portion around the outside of the
waler 1s exposed). The various components ol the dies 136 are
accordingly less likely to be contaminated and/or damaged as
compared to conventional processes that require heat, signifi-
cant volumes of solvents, and/or various other time-consum-
ing processes to remove the adhesive material 120 from the
assembly 150.

Still another feature of embodiments of the method
described above 1s that the support member 100 1s releasably
attached to the front side 132 of the workpiece 130 over all or
approximately all the dies 136 of the workpiece 130. An
advantage of this feature 1s that the various components of the
dies 136 are less likely to be damaged as the workpiece 130 1s
processed because the support member 100 provides support
and protection. For example, the support member 100 can
shield the dies 136 from incidental contact with surrounding
tools, machinery, and/or other components.

Still yet another feature of embodiments of the method
described above with reference to FIGS. 1A-7 1s that the
support member 100 can remain attached to the workpiece
130 as the workpiece 1s thinned and singulated. An advantage
ol this feature 1s that the workpiece 130 can be less likely to be
damaged or broken as it 1s transferred from a grinder or other
tool to other machinery for additional processing and singu-
lation. The support member 100 can also provide a generally
rigid support structure that reduces the likelihood for the
workpiece 130 to bend or warp during such additional pro-
cessing.

C. Additional Embodiments of Methods for Releasably
Attaching Support Members to Microfeature Workpieces

FIGS. 8A and 8B illustrate a stage in a method of releas-
ably attaching a support member to a microfeature workpiece
in accordance with another embodiment of the mvention.
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More particularly, FIG. 8A 1s a top plan view of a temporary
support member or carrier 800 at an 1nitial stage before a
microfeature workpiece (not shown) has been attached to the
support member 800, and FIG. 8B 1s a side cross-sectional
view taken substantially along line 8B-8B of FIG. 8A. This
stage of this method differs from the stage described above
with respect to FIGS. 1A and 1B in that the support member
800 has a different configuration than the support member
100.

Referring to FIGS. 8A and 8B together, for example, the
support member 800 includes a front side 802 and a back side
804 facing opposite the front side 802. The support member
800 turther includes a plurality of support blocks or stand-oifs
806 at the front side 802 of the support member 800. In this
embodiment, the support blocks 806 are integral components
ol the support member 800 such that the resulting blocks 806
and support member 800 are a single, unitary component
formed from the same material rather than the support blocks
being separate components attached to and/or formed on the
support member as described previously. The support blocks
806 can be formed at the front side 802 of the support member
800 using an etching process, a grinding process, an additive
process, or another suitable method. The dimensions and
arrangement of the support blocks 806 can be generally simi-
lar to the configuration of the support blocks 106 on the
support member 100. For example, the individual support
blocks 806 can be separated from each other by gaps or
channels 810, and the adhesive material 820 can be deposited
into the gaps 810. After forming the support blocks 806, the
support member 800 can be used 1n subsequent processing
steps that are at least generally similar to those described
above with respect to FIGS. 2A-7.

From the foregoing, it will be appreciated that specific
embodiments of the invention have been described herein for
purposes of 1llustration, but that various modifications may be
made without deviating from the mvention. Aspects of the
invention described 1n the context of particular embodiments
may be combined or eliminated 1n other embodiments. Fur-
ther, while advantages associated with certain embodiments
of the mvention have been described 1n the context of those
embodiments, other embodiments may also exhibit such
advantages, and not all embodiments need necessarily exhibit
such advantages to fall within the scope of the mvention.
Accordingly, the invention 1s not limited except as by the
appended claims.

We claim:

1. A method for processing a microfeature workpiece, the
method comprising:

forming discrete blocks of material at a first side of a

support member, the blocks being arranged 1n a prede-
termined pattern on the support member;

depositing an adhesive material into gaps between 1ndi-

vidual blocks of material;

placing a first side of the workpiece in contact with the

adhesive material and/or the blocks;
cutting through a second side of the workpiece to expose at
least a portion of the adhesive material 1n the gaps; and

removing at least approximately all the adhesive material
from the support member and/or the workpiece with a
solvent.

2. The method of claim 1, further comprising removing,
material from the second side of the workpiece to thin the
workpiece betfore cutting through the second side of the work-
piece to expose at least a portion of the adhesive material.

3. The method of claim 1 wherein the workpiece includes
a plurality of microelectronic dies arranged on the workpiece
in a die pattern and separated from each other by scribe lines,
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and wherein cutting through a second side of the workpiece to
expose at least a portion of the adhesive material includes
cutting through at least a portion of the scribe lines.

4. The method of claim 1 wherein the workpiece includes
a plurality of microelectronic dies arranged on the workpiece
in a die pattern and separated from each other by scribe lines,
and wherein:

cutting through a second side of the workpiece to expose at

least a portion of the adhesive material includes cutting
through at least a portion of the scribe lines on the
workpiece to singulate the dies; and

the method further comprises removing the singulated dies

from the support member after removing at least
approximately all the adhesive material with the solvent.

5. The method of claim 1 wherein depositing an adhesive
material mto gaps between the individual blocks of material
includes depositing a volume of adhesive material having a
width approximately the same as a width of a waler saw or
dicing blade that cuts through the second side of the work-
piece to expose the adhesive matenal.

6. The method of claim 1 wherein the workpiece includes
a plurality of microelectronic dies arranged on the workpiece
in a die pattern, and wherein:

forming discrete blocks of material at a first side of a

support member 1n a predetermined pattern comprises
forming a plurality of blocks 1n a pattern corresponding
to the arrangement of microelectronic dies on the work-
piece.

7. The method of claim 1 wherein forming discrete blocks
of material at a first side of a support member includes screen
printing the material onto the first side of the support member.

8. The method of claim 1 wherein:

forming discrete blocks of material at a first side of a

support member includes applying a prepatterned film
of material onto the support member; and

depositing an adhesive material into gaps between the indi-

vidual blocks includes removing precut strips or grids
from the prepatterned film such that portions of adhesive
material remain 1n the gaps between the individual
blocks of material.

9. The method of claim 1 wherein forming discrete blocks
of material at a first side of a support member includes:

forming discrete blocks of a silicon material; and
curing the silicon material such that the material 1s at least
generally non-adhesive.

10. The method of claim 1 wherein forming discrete blocks
of material at a first side of a support member 1includes:

forming discrete blocks of a polymer material; and

curing the polymer material such that the material 1s at least

generally non-adhesive.

11. The method of claim 1 wherein forming discrete blocks
of material at a first side of a support member includes using
an etching process to form a plurality of blocks at the first side
of the support member, the blocks being integral with the
support member such that the blocks and support member are
a single, unitary component formed from the same material.

12. The method of claim 1 wherein forming discrete blocks
of material at a first side of a support member includes using
a grinding process to form a plurality of blocks at the first side
of the support member, the blocks being integral with the
support member such that the blocks and support member are
a single, unitary component formed from the same materal.

13. The method of claim 1 wherein depositing an adhesive
material mto gaps between the individual blocks includes
dispensing the adhesive material using a pen- or nozzle-type
dispensing process.
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14. The method of claim 1 wherein depositing an adhesive
maternial into gaps between the individual blocks includes
dispensing the adhesive material using a squeegee process.
15. The method of claim 1 wherein depositing an adhesive
material mto gaps between the individual blocks includes
dispensing the adhesive material using a tape dispensing pro-
Cess.
16. The method of claim 1 wherein depositing an adhesive
material mto gaps between the individual blocks includes
applying precut strips or grids of adhesive material to the first
side of the support member 1n a desired arrangement.
17. The method of claim 1, further comprising providing a
generally rigid support member.
18. The method of claim 1, further comprising providing a
support member having a coelficient of thermal expansion
(CTE) at least generally similar to the CTE of the workpiece.
19. A method for processing a microfeature workpiece
having a plurality of microelectronic dies, the method com-
prising:
forming a plurality of stand-offs at a first side of a support
member, the individual stand-oifs being arranged 1n a
pattern on the support member generally corresponding
to a pattern of microelectronic dies on the workpiece;

depositing an adhesive material into gaps between 1ndi-
vidual stand-offs on the support member;

placing a first side of the workpiece in contact with the

adhesive material and/or the stand-offs:

removing material from a second side of the workpiece to

thin the workpiece while the workpiece 1s 1n contact with
the adhesive material and/or the stand-offs;
cutting through the second side of the workpiece to singu-
late the dies and expose at least a portion of the adhesive
material 1n the gaps while the workpiece 1s 1n contact
with the adhesive material and/or the stand-offs; and

removing at least approximately all the adhesive material
from the support member and/or the workpiece with a
solvent while the workpiece 1s at least partially in con-
tact with the stand-oifs.

20. The method of claim 19, further comprising removing,
the singulated dies from the support member after removing,
at least approximately all the adhesive material.

21. The method of claim 19 wherein depositing an adhesive
maternal into gaps between the individual stand-offs includes
depositing a volume of adhesive material having a width
approximately the same as a width of a watfer saw or dicing
blade that cuts through the second side of the workpiece to
singulate the dies.

22. The method of claim 19 wherein forming a plurality of
stand-offs at a first side of a support member includes screen
printing a material onto the first side of the support member.

23. The method of claim 19 wherein:

forming a plurality of stand-offs at a first side of a support

member includes applying a prepatterned film of mate-
rial onto the support member; and

depositing an adhesive material into gaps between the indi-

vidual stand-oifs includes removing precut strips or
orids from the prepatterned film such that portions of
adhesive material remain 1n the gaps between the 1ndi-
vidual stand-offs.

24. The method of claim 19 wherein forming a plurality of
stand-offs at a first side of a support member 1includes:

forming stand-oils from a silicon matenal; and

curing the silicon material such that the matenal 1s at least

generally non-adhesive.
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25. The method of claim 19 wherein forming a plurality of
stand-offs at a first side of a support member includes:

forming stand-oifs from a polymer material; and

curing the polymer material such that the material 1s at least

generally non-adhesive.

26. The method of claim 19 wherein forming a plurality of
stand-offs at a first side of a support member includes using an
etching process and/or a grinding process to form a plurality
of stand-ofls, the stand-oifs being integral with the support
member such that the stand-offs and support member are a
single, unitary component formed from the same materal.

277. The method of claim 19 wherein depositing an adhesive
material into gaps between the individual stand-offs includes
dispensing the adhesive material using a pen- or nozzle-type
dispensing process, a squeegee process, a tape dispensing
process, and/or applying precut strips or grids of adhesive
material to the first side of the support member.

28. The method of claim 19 wherein adhesively attaching a
first side of the workpiece to the first side of the support
member includes attaching the workpiece to a support mem-
ber having a C'1E at least generally similar to the CTE of the
workpiece.

29. A method for processing a microfeature workpiece
having a front side, a back side opposite the front side, and a
plurality of microelectronic dies at the front side of the work-
piece and arranged 1n a die pattern on the workpiece, the
method comprising:

adhesively attaching the front side of the workpiece to a

temporary carrier, the carrier including a plurality of
support blocks separated from each other by a plurality
of channels at least partially filled with an adhesive
material, the support blocks being arranged 1n a pattern
corresponding at least in part to the die pattern such that
the individual support blocks contact corresponding dies
on the workpiece;

removing material from the back side of the workpiece to

thin the workpiece from a first thickness to a second
thickness less than the first thickness while the work-
piece 1s attached to the carrier;

cutting through the back side of the workpiece to singulate

the dies and expose at least a portion of the adhesive
material in the channels while the workpiece 1s attached
to the carrier;

removing at least a portion of the adhesive matenial from

the channels with a solvent to separate the dies from the
adhesive material; and

removing the singulated dies from the carrier.

30. The method of claim 29, further comprising forming,
the plurality of support blocks on the carrier before adhe-
stvely attaching the front side of the workpiece to the carrier.

31. The method of claim 30 wherein forming the plurality
of support blocks on the carrier includes screen printing a
material onto the carrier.

32. The method of claim 30 wherein forming the plurality
of support blocks on the carrier includes applying a prepat-
terned film of material onto the carrer.

33. The method of claim 30 wherein forming the plurality
of support blocks on the carrier includes using an etching
process and/or a grinding process to form the support blocks,
the support blocks being integral with the carrier such that the
support blocks and carrier are a single, unitary component
formed from the same matenal.
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